French isolates of BTV-1 are close to that of reference strain RSArrrr/01, all belonging to the "western group" (16) . For BTV-6, VP2 of the recently emerged strain is more than 99% identical to that of South African BTV-6 reference strain RSArrrr/06 (15) , the only published sequence. Accordingly, primers and hydrolysis probes (Table 1) were selected by using Beacon Designer (PremierBiosoft International) and Primer3 design software (http://frodo.wi.mit.edu/). The probes were labeled with 6-carboxyfluorescein (FAM) at the 5Ј end, and black hole quencher 1 carboxylic acid was attached to the 3Ј end. Oligonucleotides were synthesized by a commercial supplier (Eurogentec Deutschland GmbH).
Before a one-step RT-PCR could be performed, doublestranded RNA extracted from samples needed to be denatured. Briefly, template RNA was dispensed onto PCR plates; these were sealed, heated for 5 min at 95°C, snap-frozen in liquid nitrogen, and placed in a cooling rack at Ϫ20°C. The RT-PCR master mix was added to the plate, and the plate was resealed and centrifuged briefly before placement in the thermal cycler.
Two commercially available kits were used for amplification, the iScript One-Step RT-PCR kit for probes (Bio-Rad Laboratories) and QuantiTect Probe RT-PCR kit (Qiagen, Germany). For the iScript kit, the RT-PCR master mix consists of 5 l of nuclease-free water, 12.5 l of a twofold reaction mix, 0.5 l of reverse transcriptase, and 2 l of a custom primerprobe mix per reaction. Primer-probe mixes contain forward and reverse primers at a concentration of 10 pmol/l and labeled probe at 1.25 pmol/l in 0.1-fold Tris-EDTA buffer. Twenty microliters of the chilled master mix is added to 5 l of snap-frozen denatured template RNA for the one-step RT-PCR. Validation data presented herein were collected with the iScript kit (Fig. 1) . The QuantiTect kit produced very similar results (data not shown). A reference sample containing BTV RNA of the appropriate serotype was serially diluted 10-fold in RNA-safe buffer containing 50 ng/l poly(A) carrier RNA, 0.05% Tween 20, and 0.05% sodium azide in nuclease-free water. The one-step RT-PCR was carried out for 10 min at 50°C and 5 min at 95°C, followed by 42 cycles of 15 s at 95°C, 20 s at 56°C, and 30 s at 72°C in an Mx3005P QPCR system (Stratagene).
There was no cross-reactivity with BTV field isolates or reference strains (obtained from the European Community Reference Laboratory for BT) of the heterologous serotypes for all three serotype-specific RT-qPCR assays, demonstrating an analytical specificity (2) of 100%. No cross-reaction was observed with isolates of epizootic hemorrhagic disease virus of different serotypes (data not shown). For clinical samples submitted to the German National Reference Laboratory (NRL) for BT and for samples from in-house animal experiments, the assays proved to be as sensitive as the highly sensitive pan-BTV assay currently used in our laboratory (1, 19; see Table S1 in the supplemental material). For selected samples, serotype identification was confirmed by sequencing of the amplicons (data not shown). The equivalent analytical sensitivity of the RT-qPCR assays used leads to highly similar results. In routine diagnostics at the NRL, the serotype-specific assays generally had a clinical sensitivity (2) of 100% for samples that had a threshold cycle value of less than 36 in the pan-BTV assay (data not shown). Very low viral genome loads can lead to inconsistencies between assays or between replicates of the same assay, owing to the random distribution of individual molecules of viral RNA among aliquots of total RNA extracted from a sample. The serotype 8-specific assay does not detect South African BTV-8 reference strain RSArrrr/08. This is intentional and a consequence of the tailoring of the assay to the European isolates. The sudden appearance of a genetically different strain of BTV-8 would signify a new introduction event. Detecting this in routine diagnostics requires an assay with strict specificity for the local strain. At the same time, this also allows the detection of emerging nucleotide variations (antigen drift) in the local strain. In any case, the initial evaluation of a sample should be done with at least one robust group-specific pan-BTV assay, and if the serotype cannot be readily identified with the described assays, the sample must be further analyzed by an alternative method.
In conclusion, all of the RT-qPCR assays presented here reliably detect BTV with high sensitivity and serotype specificity. Each assay specifically detects one serotype with no crossreactivity. With two independent assays each for serotypes 1 and 6, it is possible to cross-confirm positive results. All assays are used successfully for routine diagnostics at the German NRL for BT. From January 2008 to March 2009, more than 10,000 submitted samples were tested for the presence of the BTV genome. Of these, 1,303 were screened for BTV-8 (880 positives), 937 were also screened for BTV-6 (88 positives), and 142 were also screened for BTV-1 (4 positives). To our knowledge, no false positives have ever been identified, and all of the assays tested had a diagnostic specificity of 100%. The serotype-specific assays had already been made available to regional veterinary laboratories in Germany, and both the BTV-6-and BTV-8-specific assays have since been evaluated successfully in ring trials.
Studies assessing the feasibility of multiplex assays directly differentiating between BTV serotypes are under way.
